ya.

/—7

» Los Alamos
NATIONAL LABORATORY
————— (37.0%4) ~

LA-UR-18-26592

Approved for public release; distribution is unlimited.

Title:

Author(s):

Intended for:

Issued:

Neutron Star Mergers and Neutrino Driven Accretion Flows
Miller, Jonah Maxwell

Ryan, Benjamin Ransom

Dolence, Joshua C.

Fryer, Christopher Lee

Invited Talk

2018-07-25 (rev.1)




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for

the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



Neutron Star Mergers and Neutrino Driven

Accretion Flows

Jonah M. Miller
B. Ryan, J. Dolence, C. Fryer

Los Alamos National Lab

Astro Coffee at the IAS
LA-UR-18-26592



GW170817

https://youtu.be/e7LcmWiclOs
NSF/LIGO/Sonoma State University/A. Simonnet
NASA’s Goddard Space Flight Center/CI Lab

J. Miller (LANL) vbhlight 18/07/18


https://youtu.be/e7LcmWiclOs
https://youtu.be/e7LcmWiclOs

LIGO-Virgo Spectrogram

Chandra X-ray

INTEGRAL/SPI-ACS

A1

L

— oo v
aw
° a0 S, AGLE G i
gammarays I |
Xy
ST ~
w
Optial LN T T T 1
7y
@
® [ O T N T AT L] ]
TCA VLA K2 V3, G\, LOFAR, A, AL R0, 0N, AL, Horhl S
Pt S Sty
Rady TS NI W ]
- 0 0 s e W0 3 o
() = (dare)

1M2H Swope [DLT40 [VISTA £
ZH.Eope T | e i JVLA
E: 1 1.2 M)v *m\
< Lo R 3 < " T=7000° |
- ’ 3 SALT
1086k i|1.08h o Wl e 1.4 W ESONTT .
MASTER Las Cumbres | 5 S04R
b EsbLT h""
' . 24 T=a000°
v ' 4000 6000 10000 20000
11310 iz|1157h w wavelength

Abbot+, 2017

18/07/18



Merger Dynamics in Short

JMM+, 2016
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Disk Drives a Jet

t/M = 4606
0.5c¢

Ruiz+, 2016
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The Radioactive Cloud

JMM-+, 2016
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The Kilonova

M2H/UC Santa Cruz and Carnegie Observatories/Ryan Foley
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Infrared Light Curves
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Infrared Light Curves
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Blue Kilonova Comes from the Disk?

JMM+, in prep.
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Presenting vbhlight!

e vbhlight is a radiation GRMHD code.

o Implementation:

e Physics:
Y . i e Finite volume scheme for the
o General relativity (static Auid
spacetimes)

. e Constrained transport for
e Magnetic fields the B-field

o Fluid dynamics
e Realistic nuclear equations

e Monte Carlo for v
e Tabulated microphysics

of stat.e o Built on Gammie+ (2003),
e Neutrino transport and weak Dolence+ (2009), and
interactions Ryan+ (2015)

J. Miller (LANL) vbhlight 18/07/18 12 / 15



Code Tests
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Conclusion

The detection of a binary neutron star is very exciting!

There are open questions about the central engine:

e How important is the disk wind for nucleosynthesis and the
kilonova?

o What drives the wind? MHD? Neutrinos?

o What drives the jet physics?

Requires detailed radiation GRMHD and nucleosynthesis
calculations

e We present vbhlight as a tool for modeling the central engine
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